Neurosteroids alter glutamate-induced changes in neurite morphology of NG108-15 cells.
Activation of the NMDA receptor leads to increased intracellular Ca2+ levels ([Ca2+]i) which induces outgrowth of and morphologic changes in the neurites of the NG108-15 cell line. This effect can be blocked by antagonists for this glutamate receptor subtype (e.g. ifenprodil or AP5). We have previously shown that nanomolar concentrations of various neurosteroids modulate ifenprodil binding to the NMDA receptor. To investigate whether this interaction affects the functioning of the receptor, we studied the effect of 24 and 48 h of pregnenolone sulphate (PS) or pregnanolone sulphate (3alpha5betaS) on glutamate-stimulated NG108-15 cells. Unexpectedly, the neurosteroids themselves had an inhibitory effect on glutamate-induced changes in neurite patterns. This effect was comparable to that of ifenprodil or AP5. Moreover, the effect of combined treatment with 3alpha5betaS and ifenprodil on neurite morphology indicated a functional interaction between the substances. Interestingly, PS induced cell detachment over time, an effect that was further enhanced by ifenprodil. Cell detachment was also seen after 48 h of treatment with 3alpha5betaS; however, the effect was blocked by ifenprodil and weaker than that of PS. The interaction with the NR2B-selective antagonist ifenprodil indicates that this NMDA receptor subunit may be involved in neurosteroid-induced NG108-15 cell detachment.